Proteomics and bioinformatics analysis of lovastatin-induced differentiation in ARO cells.
Lovastatin (lova), a 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor, can induce differentiation in cancer cells at low concentration, thus having potential to be used as an auxiliary agent in cancer therapy. However, biological networks associated with the differentiation effect of lova have not been elucidated. To investigate molecular mechanisms of lova, the present study was aimed at proteomics and bioinformatics analyses on anaplastic thyroid cancer cell line ARO differentiated with low concentration of lova. Thyroid differentiation was induced by treating ARO cells with 25 μM of lova and confirmed by checking upregulation of some thyroid differentiation markers. Gel-based proteomics analysis was then performed to identify proteins differentially expressed between undifferentiated and lova-differentiated ARO cells. Bioinformatics analysis was finally performed to estimate biological networks regulated by lova. Our results showed that lova impacted on proteins involved in protein folding, biomolecule metabolism, signal transduction, protein expression and protein degradation. Specifically, transfecting ARO cells with plasmid DNA encoding flotillin 1 (FLOT1) up-regulated the thyroid differentiation markers, indicating that FLOT1 might at least partially mediate the lova-induced thyroid differentiation. These data may shed light on the mechanism underlying lova-induced re-differentiation of thyroid cancer, and give a rationale for clinical use of lova as an auxiliary agent in cancer therapy.